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(54) PHASE SHIFTER INCORPORATING SWITCH FOR 
HIGH-FREQUENCY SIGNAL 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide various kinds of 
systems incorporating a switch which does not consume 
much power, can be manufactured at a low cost, has 
linearity, and can be suitably integrated with a CMOS 

circuit for control, etc. 

SOLUTION: In a switch, for example, micro-strip 
segments 802 and 803 and electrodes 805 and 806 
holding the segments in between are arranged in the 
opening of an Insulating spacer provided on the surface 
of a substrate and metallic thin films 815 and 816 and a 
metallic plate 825 are mounted on the surface of a 
dielectric film 812 which is supported on the spacer 
across the opening. When the electrodes 805 and 806 
and metallic thin films 815 and 816 are grounded, the 
dielectric film 812 becomes flat and the switch is 
opened. When a positive voltage is applied across the 
electrodes and metallic films, the electrodes make the 
metallic plate 825 to bridge the gap between the 
segments 802 and 803 by bringing down the dielectric 
film 812 and close the switch by inductively coupling 
the segments 802 and 803 with each other. When the 
voltage is canceled, the dielectric film 812 returns to 
the flat state. The switch operates within about one 
microsecond and can be integrated with a multi-throw 



switch in a microwave array at the time of constituting 
a phase shifter, a filter, etc. 
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^:y^9 0 0fi^'<?/^4 0 0 X ^ < X X 

^f^. mm^m^. ^<Dmm7!>mu^ (hot s p o so 



!^m^^S-2 1 3 8 0 3 

8 

t s ) XliMf^ (welding closed) ^Sr# 

^m^9 1 4^0'^-f i^^o^^. by 5/p^ir:/;^>'h9 0 
2. 9 0 3<DM:3^*. ;^-^g?ft!fe^il^-rSfc«>t-t^X 

[00 2 71 4 . rm^m^^M^^ 

mi 2ti;^-f '>^9 0 0<D^2fiit UT>^^^y^l 000 

^^u rixttiE^i 0 1 2<Drm\^^m^i o 1 4 ^ii 

0 3±{zmni^='—T^>:!^i 0 2o^m:^xmm^^ 
$^mm^^ «o. os/xm) m^i^mi 

0 2 0 «^S3i$>^s:ii:^-rsfeje>{C'^-r h y 5/:?' 

SI 0 2 0(j:^s^ffl'r5:itj$5-T?^6-e*>^5o ^J;tt^. 

Tyl^^^. PLZT. BSTmXh^o 

[0 0 2 81 5. ^mummm&^^ 

01 3 a'-bf*. -^^f ^'n^^ hy ^-M 1 0 

2 . 1 1 0 3 5 ^'fbv- y =^ >'^]^ 1112 ±{3:^11 
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;e>^o^j|;^t^^— iM 4 1 Q\H<Dmop^\z.^mfs^^'^-< ^ 
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^1 4 0 6 Sr{ix.So 1 4 1 2 tt. 1 4 



(6) ^m^8-2 1 3 8 0 3 

1 ojb{c^fctpi9;&>or<Dffip^^fct\ ^<D^mx-r 

^mv^X^^ ^x:^:^ by 5/:/l 4 0 3(c^Ji^-t*6o 

mm^m\^^. ^w-r^o ^^y^i 200 

{CS9LT<DJ: 5{-> ^JPJ^l 4 1 21SLUmmi 40Q\% 

m^nsa:. mA 1 2^<ifRj$'^. rtt(;iJ:oT^l 4 

1 2^3ibT-N'^^t3;;<. b y y':r^^i^ V b 1 4 0 2 <D 
^>ri^n>^ b y 5':7'i 4 0 3-lri/p« V b'^t^;^— Ag^j^ 
10 >Srf^5o 

( 0 0 3 6 J €^ 14 0 6 fig|>fk^ 14 0 1 f^O-^r^^ 

itm<0:^^ b 1 4 3 0 <DT W 5 m itK^KP^^^o 
TIMl 4 0 6SriSUT^^U> ^nxh^id^hs fi&tt 

>fbM*s^Mi^ 14 12 srT--5i < t ^^(omYxmm 1 

4 0 6{c^fefeb?^cev\ 

[0 0 3 71 ^H^:^-^— 1^ 1410 fi. *^400;i m<D 
)^ 2 5 0 M mCD|^@ (PBp) . RXJ^II^2tim(OM 
^Sr^-t-So -e><>:^n>^by3/>^-fe^;^i^M40 2 
20 fi. «^gl 4 0 67ii^^>5>^^tt5fcfetC5 0 — 7 5 Mm 

'L-^^:&-5'?:<??R?l^i{H^(^:*5V^-c^tJ^5 0~7 5umtfJ: 
5o r<^>r j^l 4 1 2 bfc 
;^5oT. /^^V^il)f^TO^^S$^fFi-o m^l 4 0 6{^. 
mit^l 4 0 lp*9(^l MmSI^<0--r^f*3lcWc*?6r 
i:>0Sfe;5^ 4 0 6 fci^l 4 1 2 b(Om(Omt3 0 

^/i-bjOSroj^^^l^TlfT. ^^^p;^ by '^i/l 4 
0 2 <!:<D^fi4$ii:^r ^1 4 1 2ti. T/i^^ 

=-^J^Xifhtl. d^oj^O. 4MmJ9$T*fe^o -ih^t- 
30 Xr>, mmi 4 0 Q<Df^m(Om> miAl 2^'<ryf^tt 
;^ by 5':/l 4 0 2;5>f>5l#±ffd^o7K^(;iM'r:fc«)<o 

^^f^m^l^tl^^^-r^o hh^Ay. i^l 4 1 2^U5-^ 
^;5^nx b y y^l 4 0 3 (DilL^ft^ffit*. ^gii&^a — ^ 

^:/bi403o^f?d>^r <7)M=^tiL^fcjte)litr ^E^J=» 

[0038)iai7a. bJi. 1 4 0 0 {cm* 

^SiE^m-T^^'r, ro;^J^^?,^{;l*5V^T. 1^1 4 1 2 
40 <o— :::^o>ftijtiSii:^j^/W/^ 1 4 5 0 ^mvx^^ ^ u 

:^hV y'^'t^:^ :^ b 1 4 0 3 XzW^-t^o 

1 0 0 3 9 J 2 . ^wmm^mMmmw^'^ 

1^1 8 a. bf*. ;^^:y^l 4 0 0 t III C'efe^;^^. 
^ ^u:^ hV y-:^±i^^> h 1 5 0 2±<Dm^^ «0. 

0 5 M m) 1 5 2 0 ^m:^^:^^m(D0mm 

mm(DmMi^:^^ l S O O ^TOIi)-S:t^^®IE®^ 
T^^-to rt^tis ^MJ^ 15 12 n >^ b y 5/:/ 

iTiJ^T^^-b 1 5 0 2{;i^/l4i-6<O^B^jJ:b^^o;^^ 
10 0 OZitJ^l 3 0 0{::mU(O^^^^:!^ h y y^<os^ 
50 SSS^-g-Sr^i^i-eo 
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[00401 i2!i9a. bt*. mm^mmv^^-:^mmB\ 

Tifm&^-^-f i5'n;5^hy5/>^150 2ifcUJ 1 5 0 3 0 

^^^mRxj^mmJrMm-x^^'ro ^i^y'^-^i 532. 

1 5 3 SfiJ^^^li^bs Z5:t^-r >'>5^:J^^ 1 5 4 2, 1 

[004 1] 3 . ^mmi^M^xmmii^mM^wmmm 
13 2 o«. ^365_hiaij^jpi^]^ 1 6 1 5^m^^mmi^m 

16 1 2-efc5ra:Srg§^t>^><5'^l 4 0 Ot^i^iHbr 
V^e^-<?/^l 6 0 0^^®jE®|g!-T?^i-o 

6 1 2ti::^-i^^^^B^il:i-5;5»5. Tm^-(^^^ hV 

yyo^-^mn^i e i 5^m\.x<D-^yc h v yzf 
-^(D^mm^^mm-r^o i^m^mi e i 2<ommit. 

^tz. 3\rifmm^^^t.^^iii^m^^^^-t^o m2o 

[0 0 4 21 4. ^mm{^M^xmmi^mm^^m:!i— 

1^2 Ki. ]^;55T{a!j^Js?i^i 7 1 5^mx.^mmp^m 

17 1 2Xh^^h^^^^-(y^l4 0 0{::mi&,\^X 
v^S>^^s/^l 7 0 0^»r®jEffi^T?^i-o 

s/f^ 1 4 0 0 Kioif^x 5 f-s ^o]^<oii;tjn$imf*:|g^ 

[004 3] >3^^/>'V':^'^-v:7^jy:7' (t o r 
s i o n/ flexture flap) Sr#X.5^?ja 

1. ^myyiy^h—>3i^:t--J>sf^^ 

02 2 a. bf*. 2o<D|^V^^J||l::^v?l 8 2 1. 18 

2 2\z.xoxmm^n'tc^'^y (stiff) ^m:^^ 

8 1 2\z.X.^X%\z.mm^Mzm::^^ y'f'bmf^ 

^tte:7^5/>^l 8 12 ^m^l 8 0 2 tC>Kc^mjE(DR] 
;(jp{i. >^^iy>^l 8 1 2^®5IU:6*or©:77?/y^^r 
il,^<Ot^^v?^5iStt<DlHl?)t;i (02 2 blCioV^T) ^ 

s#ff:^fR]f^lH]^$^So rttd5, icD:7^:>'>^cDioco 
mi^^\^T\fX-^^ ^n:^ V]) iyy'±:^^>^h ISO 

2. 1 80 3\cmm^'^X.^^^x2^hVryy'mK:t 

i8i2{*, ^3—^-fi^y^^{cx^xmmf>^i^'mm 

^SfiiS^-^. >'75'>^1 8 1 2Sr02 2 b{c*5»teJ:5 
l;::^«tc5i2tTtci^!lS$'e:So Ml 8 0 5-^Rl^;p 

8 1 2(^^^Jg^^^>'X-f >^^<iy Kl 8 0 7-^fRlltX 

8 0 6±05ITtfmffi;55|Sfe*^n'50tl^B#lcfl:^l 8 



(7) #^¥8-2 1 3803 

M 8 0 2 . 1 8 0 3 mnnmni£<o 

5^^V^i^^. :7^5.>^1 8 1 2 t^^iJ^n;^ h y 2/^-^:5^ 
:7^5/:7'l 8 1 2J:i^fit^i:UT'^-f ^n;^ hy -^^^^^S 

10 ^-fi^n^ by 2/>^^®a:<D) 

[0 0 4 4] ^J||:7^?/V'l 8 1 2(i. J^2 0 0 fx mm 

Siit-^^Sx^o t ^-v^l 8 1 2. 1 8 1 3{i, m2 
2 c^U?i§12 3 ail,zmm^tlX\^^Xv{^y^^—^±(0 

mm^mm\^M^itn^thxx<. xt* (gii4b'-d 

[0 0 4 5] 2. c&JS:7^5A:?'h-V3>^fij^'a' 

0 2 4 a iJ' o ;^ h y 5/ y^iim#:«ES^^tf 

^cDft^<D^'T?tt^>r 8 0 of^:^{6^Lrv^s;^>f 5/ 

^19 0 O^lr^i-o W^n;;^hy-/>^190 
2 . 1 9.0 3 1*. iimf^WSgi 1 9 2 0 S:5^i-^o ^tl^ 
X.. «i£;d5®^gl 9 0 GfinTOP^ti'^^. :7^2':?'19 

1 2;$5t Vi^l 9 2 1. 1 9 2 2(DtH]>?(ClHlteUr:7^ 
iy:ri 9 1 2coio<Dj^^^|#TtfT. :mf><^-^>r iJ' 

30 n h y J' -^KmM ^"^s ^mf^^f>m^-r^. 

[0 0 4 6] 02 4 bt*. ^^If— Al 9 1 2(C 

J:Sft#^S^^$r^U. r^-e-^^i5'njP<. hy j/iT'l 
9 0 2. 1 90 3lilf— Al 9 1 2<DJgt(0;g:$fcttO5)' 
llSr=ri-5<, ^M^. If-Al 9 1 2d55)^«l^rai^->. 

[0 0 4 7] 3. 4feJllP'^5'>^:7W>!'^^;^-A^>g' 

02 5a'^cfi. ^P^-eP'l/^^^t >'v^2 0 2 l'-2 

40 0 2 4\zxoxmm^ivfc:^M^m'7yy:f2 012. 

-^^^«ffi2 0 0 6, RX^:79ry:r20 l 2<OT^ii5» 
-^^T^'d;^ by 5^:^2 0 0 2. 2 0 0 3 Sr-g^tp;*:^9^o 
0m^Mm(Dy^^ 2 0 0 0 ^0i^tK^®3E®0 

t?;^i-o :7^5/:r2 0 1 2ti. ^tt^<Dt >v^J: i9i?< 

2 00 0»i. i^:<oj;p(cl!if^-r^o mm2 0 0 6 tyy 

^-^2 0 12 ^ora^cmffi>^>5^;^^D^;f^>'^v^/^ 02 

5 b{^i^if^J:^{Z.\i>-J2 0 2 1 — 2 0 2 4ti:7^5' 
:7"2 0 1 2€r-e-r^'n>^ h y 5^:r2 0 0 2. 20 0 360 
50 ±^^h±t^^X9l^^W\^. :i<d:^^ iy^}t.mf>^iv 
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<o 

[0 0 4 8] B 0 0tci3{t6t >-i^tC^ML 

t >'i^2 0 2 l'-2 0 2 4Ji, J^^— t^Xtt^:^ h 

[0 0 4 9J 4. t&JS>^7y>^>'W^5^-¥^a^'g' 

i§12 6(i. ^a^'^cO:t«>{;i^^i5'nx b V ^yy^2 1 0 
2/2 1 0 3±(D (^t^-^r^cOiei^^^^^fci?){^m 
JBi2 1 0 6_hO) ^m^^^a2 1 2 Ot^<fcoT^-r 

2 0 0 0 t^^Km^j:^:^^m<Dimmmm<o:^^ 

2 10 0 ^WrMjEmm-CTj^-to t 2121--212 

0 2 :^-{y^lAOO\zmU\^X\'^^fi'^. 

V:t'Z2Q2\zJ^mr^^mM2 2 1 2^5IJi 

\.x^m'^^W)Vijcm^m>^^nnmm2 2 5 

miE^Wvtmt. ;^><5'^i4 0 0i;iillbr<DJ:5ic, 

-^^^m^^2 2 0 6 i:]^2 2 1 2 <!: 0^(c^;tlP$ti.fc« 

mm2 2 5 6 t^J||ill£2 2 12 irOKr-mffi^JSTO^tu 
-5 T{|iJ«^2 2 0 6 a:]B^2 2 1 2 

m'^mxi^^xfsi\<) fih\t. m2 2 1 2m\^±^ifh 

0. 1 90 0»C?ISI61UT. >^><jx^2 2 0 0«:. 5^ 
[0 0 5 11 gl2 7ti. ^2 2 10.22 

^ii^b. ■ett^^2 2 1 2H;(jP;tTJi«{^^-r5S 

[0 0 5 21 ^^-lft5^$;^^fcftfc®ll^s^Jt>*f^:. nmM 

5'^W*Sc$-^5fc:ae>(C|^2 2 5 6tC!m<Kbfc_b<|iBI 



(8) #91^8-2 1 38 0 3 

[0 0 5 31 ^^^7^iy:/^>[ix.6^^^^JS^yi^:^ 
1. ?Jt^^J^;^-i^^'a 

1112 8 a. bfi. III2 8 btc|gl^^nfc®tt0 2oco^ 
10 ^it^flS ^ii ^ t>T^ <^#o T ?]^^ ^ :^ ^ :7 
;^^5'/HKX«^]^2 3 1 5<D^m{^X^X^{Z^m^ 

3 0 0 ^^wmLxmm^wm^mmt^. t i w. - 
m\:r^^)^>'. ±x. ^mn-r^ 

tr^^x^m^mm^^^. mm^mimi^xn. ^ 

vf^ (132 8 b(D2 3 1 5W) t-ffi^U 'Bi,'af^2i^m 

20 (IE12 8 b<D2 3 1 5^) {^tB^-T^, :Lf\.h(D^ 

J^2 3 1 5 tSIT{f«^S2 3 0 5. 2 3 0 6 

iix«i^2 3 1 ^}i±m^\±\fmm.2 3 5 6 i:«>ra(D 

#-50 VNofcA/1^2 3 1 5:ei5 2o(D:t^^cDlo{cA^ 

^nfcvv my^fi^<Dnmm:^>( y^%n'mz.'^\^x(DX 
mMim^\zMx.x^^Wi'^^—'^ii^^\yL\f c^^o 

g|2 l(r>m^\^Wm\^X\^^. ^M;^i5'/VM2 3 1 5 
tis ^M^MT2 3 2 1. 2 3 2 2(J:mf?#itbnT*5 

f^K hoth:^^—^^pm^:^^ y^2 2 0 0Kmm\^ 

[0 0 5 41 i^mm^. /mt^^/^^^^j^^. 

^^^^ixoxmj^^mm^^ h ^/v^-^s r t t^x^ 

z(DM^. ±m^\±ifmmm2 3 5 6m^y}xf^<. 

[0 0 5 51 (^^#^WTra<^) l^<^:^^&t;«i?^(i:^ 

^ y^^m. mo-r^. j^x^:^'^ '^—(ommm^m^ 

(Euler buckling criterio 

^ xim \.itM<o^^(o 7c ' / 3 m^m^^ f£ b ^ 

50 (^l^tiM-rSi'SrWWbTV^So 
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[0 0 5 6] 2 . M^^m^M^^ 
y^>f 5/^2 3 0 Oii. ^<D-^-ii^u:^hV iyy'±i^mn 

0. 4 fjLmm^<OT;l^^::^^J^m^^m^^:^^l. 5 
nmm^. &X)^4 0 0 nmM^ X 3 0 fimm(O^^V ^> 

[005 71 3 . mM?^ t \^x<omt^^mm 

^^^2 3 0 0(i. :*fc> 5/^1 4 0 Ofc^f£lb 

[0 0 5 8] 4. Ii^^«i^^i;t5^^^^J|]^ 
E12 9li. ;^-l'iy^2 3 0 0<D<^IEi: bTCO;^^ 5/^2 

4 0 0 Sr^u :i<o;^^ 5'^^c^3v^T]IgI50lJlffttfiil^ 

2 4 5 6 J*. }£^X>-r^m2 4 15 ^^)5*i-6o rtt 

mmx>T^m2 a l 5Jc^Jgg$tufc:A;^-^-f iS^n;;^ 

i^i^;:^ b y ?/:/2 3 0 2^c^i^$^^6;il^ Xti^2 4 1 

5 J{i5_h(f P^ti.'S t ^nU^\±.ifnM^2 4 5 6 SriSUT 

[0059) f^mmMm(o4^u:^^ 

T.^ y'f-X^^^ Ud>b^£dSf>, rtte><D>^>r 5'^(:i> 
[0 0 6 01 1. "^mWBL 

[006 11 ^30a. btt. >9 v:7^5a:/^® 
^S>^-riy^2 5 0 O^^U. :i<d;5?l^ 

:/:7^5'>^(DlHl^|6(7>ifibP>j5^<D{il_h<Dm@2 5 0 5. 
2 5 0 6S:ffiV^6fc:/v^2 5 2 1. 2 5 2 2tCi;oT:^ 
i#^?tu5^JS:7 7 5'>^2 5 1 

^y^2 5 0 2±cOA;^Jis "^-f i^n;;^ 5':?'2 5 0 3 
Xti2 5 0 40^*>b:6^-->^*s»6o HJc. T^^ y^Z^ 
0 0^. 1113 0ctc(iI^$^fc<t9^.^J:{|[|^ftfe>k*t-J:o 

2 5 0 2 %>t^^'t>#«i: 2 5 5 2 tcggj^i-^XJi-^-T iS' a 
;^hyiy7^2503 ^yy^'hn^Z 5 5 3 l^^i^-TS^ 

[0 0 6 2] |g|3 1 (i. ::^^-/^l 4 0 0(O^@^^tPp 
^i:#x.^6::i;t.'e#6¥11l^lS:^'f iy^2 6 0 0^ 
¥M"e^1-o ^mm2 6 1 /MT^jg^bTA 
;(3-^vf^^ci;;^hy 5.:r2 6 0 2{C^i^b. ;5^o--r^5l 



(9) i|$^^8-2 1 3 8 0 3 

Ttf©l^2 6 0 5. 2 6 0 6 (D_h-^JE;!»5 2 6 0 

5ir^2 6 1 2^oKcDiE^fE^ITtfmjE-ei^iT. 
^5l#TffT^^i:'p;5^ hy s/>^2 6 0 3i:@^Jj^$^ 
T. locOJ^^^s'^SrBBC^o iS*tC. «te2 6 0 6<^# 
r<7>^>^-^-r^p:^ h y ';/:r2 6 0 4--^|#T 
tfr. flfe(^^-f ty^^^C-So 1^2 6 1 2ti. ifi^2 5 0 
/am#g^t^)^4 0 0 Mm:^$T?*>o-Ci;<> rtbe><^)-v 
n;^ h y iy>^<^Jij(^2 Atin<D0f^!iS^^iT.6o it^i^ 

10 Ttf-Sr 

[006 31 2 . :^J^H1S 
03 2 a. bJi. i^^HS ( S P 3 T i t>^-r5) ^-T 

5/5^2 7 0 o^TOE.S.o^^®jE®|gi-c^L. ro;^^ 

y^XXTs^ y^\40Q XZ.W&.fOW^'^ ^ 3 oO^^ y 

y iy^2 7 0 1 {;iJ^^^tvfc^ii^JSM2 7 1 2. 3 o 
CD-^r^«^g2 705-2707. ^tJ^^S^-T^ ffi;^^ 
>f i^^a;^ hy ?/>^2 7 0 2~2 7 0 4^<ix:So S:^ 

[00 641 m®Hie^-f ^ 2 7 0 0 (O^ftJjg-a'iS.Si 

■?:cD3ocDT«"J-^-f iJ't^;^ h y 5/:7'(D^Sgi5_h<D^« 

{ J; o X ;i * $ n 6 iHJie # S -e ^ 5 o 
[00 6 5] 3 . 
EI3 3a«. A^;?^^ iy'^2 8 0 0<Sr^ffi^-e:^b. r 

^t^5-t?#s-efc^9o >^-riy^2 8oori. ^Jiij^2 

8 12 ^"^^^ ^tt^;^^^— y- 2 8 1 0 6 o(Dm;^-5' 

^jj^ay^ by ix^^ouT I'-ouTezitJ^ta^-rs-^r 

^T2:^V])y SK^^-r T UT]^ 2 8 

1 2<DmMm^^U\^. d^O#>!r(±j^2 8 1 2(DM^m. 

^nhm-rtcmz.^fiy^^^^^t^, ^nmn. m2 8 

1 2(Z>g|J3^Sr5l#TlfT. ^<K>n^'r^mti'^^ ^xip. 
40 J^2 8 1 2\X. Kn^^i^xiy. h y 5'>^<RU«m;^'^^ii^ 

[0 0 6 6] 1113 3 b<:o:7^/V^Xti^>t:'— 
-^JES^^t-iSV^T. OUTl—OUTe t^life$i^fc6o 

[00 6 7] ^?iil^m^y<D:9'^^^ (shunt 
s w i t c h) 

50 g| 3 4 a tt. ^m-mm-^l^:^^ -^^fil^^gl^U. 



# 
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&xj^m 3 4b n±m(om^^ ^yf-^'mm-r^^^mm^ 

10068] gl34c l^X^m 3 5 a fis ^^M.^ 2 9 4 
0. 2 94 1^W:*:i^B&2 9 4 2Sr^l;t5 = :rw— :h 

m^mm^^:^^ 5/^2930 ^¥®is^o^^®jE®igi 

"C^i-o T 2 9 4 5 . 2 9 4 61*. ^JIJ^2 9 3 2 

mmmmz.mm't^o ^^n2 9A2\t. mm^2^ 

^5^il&^2 9 4 2\z.mw^M::.^\-r\fm&\t.. 

J^2 9 3 2Sr^l#Ttf-C. ^'^ilil^Sr^ifi^JlC^Jfi-r 

[00691 igi35b. c\t. m^m^wm.::^^ 

v^^mmr^'miii^m^^^ y^2 9 3 OOJ: 9 
■CJ;<. XJ*gl3 6 a. b{c|g^^ttfcj:5ic:^-'^^ 

>^-Y5'^2 5 0 0^. S^^n-fc:7^-/:7'i!#(c>(g;^f 

[0 0 7 0] n'mmMm(om^-^^ 

Jiieo^>< 5/^^. ia37a~c. ^38a. b. IStJJ 
^3 9(c®^$;h.fc:*;^9gcDi5>ccD^53g||Jfe^J(0;*r^(;iJ; 

[00 7 1] 1. ;^-<-i^^^^;^^?/^^;^& 

^315/^5,^^ (t ime d etch) (^o^>^^X 

^Xl*HF?M^:i^5'^^^i^) X^X^m'cm^^y^^^^ 
^^^^li^^^ixrT'j^/^^W— V? (step cove 
rage) Sr|&«tefcJ6tC>liia^{a!lil?^^^o:: *SfeSo 

^<ai:y^Vi/i-^„ I§I3 7a#mo ?kV>-C. --^^f^ 

Pt/Au) ^:«2M-r6o t^b-^^^p^ h y >;/:ri^;^ 
m) L<t 5 :iixf>cO-x'>rr^'n^ h y 5^7" 




' i}#^¥8~2 1 3 8 0 3 



-^ViVc m^\t. 2//mcD^ M/i^hX{i>i^yT5 

6c, ^3 7b#0o j^^Ji. J; i?^^:^^^-^ 2/:/;^^<w 
- >?<^ a6 i ;i >^ ottfjig ?r $ it 5 ^ ^ 6 o 

^mmm^mm-r^ m^\t. i?:$o. 4/ijn-e 

10 b Wv^x hilr:^ t'V^^^'U. ^>o, ^tu^. ^ (^i(>)4 0 

UTKOH) 1113 7 c^m. M.mz. m(Dy\zmu^ 

[0 0 7 2] :i(D>^t3-fe^(*, iti^6<3iiL^6<)-c. v-yri 

20 iHi8&ffi CMO s umm^^m^x^mco^m^mbmcM 

[0 0 7 3] 2. ^WT— h^^^^tbfc:^^ i/^ffl 

0. 3 /tmj?$(DT iw/p t) iHj^^itiirrSc ms 

30 — :^^b>^^— y-C0 2/imJ¥^^^ii^-ra. ^Jx.J^. si^ 

f:iJ?>{;::^?f^^M (conformal metal) 
40 m^\^. CVD^>^:^'T» ^mmv. ;!»^05^by 

[0 0 7 4] ^MT^*r?^^b. ^^V^T*^ 

T^Jl^N b;^7" :7^{:::Bv^Tit^-r 5. 

[0 0 7 5] ti}mmmm<o^m^ 

50 mMM^^^ (switched line time 
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delay phase shifter) <DtiB§-§r 

[00 7 6] 2 . y y 2/ KJi^^B#K3i3^5^ 

(§14 1 a Ji. ;$:^egcD0]ii^Jg^J(^¥^S¥^;^^ 

ti. 2 0(7> 3 d B hJi{ce^^tl,f::P^(DSI^>9?. 

[ 0 0 7 7 J *fiy TiS'T^^ :/iH]i^ mm^^^Mi^^ i ) 

y ?/ Kl:r >:y 4 5 mm^^^-^Ot)^h S 

10 0 7 8] 134 1 bcO^^M^;m^|S:tt^. 3dBiE 

[00 7 91 3 . ^M6«?:^?^iiSg&^1=@«& 

m^^y^>:^n.. mm^mm^:^'^ y^bMz.m4 2 



(11) #BS5P8-2 1 3 8 0 3 

+BC>2 2. 5^^^^-rS:^jribt^> 2 2. 5m<om^^ 
i^LX0f}^h3 6 0^(Di:*Ay/^<4+Bilrt)ffiliri-efc«>(C3 

1 0 0 8 0 1 0mmmm<Dmmm}&m 
1. T^<-^^^mmmmmm 

Ig|4 3 a ^mTl^T-r (b r o d s i d e) 

^(D^^*-rttHt-L s i nOomHSrjfe^f-rsr tSr 

t;i^-r6B#W(i. T= (L/c) s i n0-Cfe»9. 

Rxj^:k^Tu^{zM\^xn. :zr(.am^^mmmwi^x 

■c#5T?S>^5 4X4-y-:/rw^^^i-, r<D^:fB:g^ 
1114 0{c^$ti.fciJ:5?'cet><^'efe^o ^b#l^>^T 

T W 3 4 0 OO^^^ti. *&8. 9 cm<Ofl!l:^Sri^o 
[0 0 8 11 2. y'^f^J^^/um^^^ 

5gttB«&o#>«rtt, ^<z>la^;I^$i^:/tJ:5t-2 2. 5^ 

^£^*^JcJ:oT. ±2 2. 5. ±6 7. 5. ±112. 

5. 15 7. Bm<r>m=f'nm^m^m^^i^^ir 
[008 21 mmmMm<o\f-j>mm. 

1. -/^h7— (Bu t 1 e r) -^hy yi^y^}f—M.mn 
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